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@ Dampening apparatus for lithographic press.

A dampener for a lithographic press comprises a
form roller (20b), a metering roller (22b), a reservoir
of dampening solution lying above and between the
form and metering rollers (20b.22b), and means for
supplying solution to the reservoir. The amount of
solution applied to the form roller (20b) can be
controlled by adjusting the pressure between the
form and metering rollers (20b,22b) without appre-
ciably affecting the pressure between the form roller
(20b) and the plate cylinder (10b). Excess moisture
retained on the form roller (20b) and excess solution
which collects between the plate cylinder (10b) and
the form roller (20b) is continuously returned directly
to the reservoir. The metering roller (22b) and the
plate cylinder (10b) are driven by the press gear
¢\J drive system, and the form roller (20b) is driven from
L frictional contact with the plate cylinder (10b) and the
metering roller (22b), to aid in retrofitting the damp-
= 2ner {0 existing presses. 72 70
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DAMPENING APPARATUS FOR LITHOGRAPHIC PRESS

Background of the Invention

The present invention relates to dampening
systems for offset lithographic printing presses,
and more particularly, to an improvement in the
dampening solution feed apparatus which is dis-
closed in U.S. Patent No. 4,455,938.

The major components of a typical offset press
are the plate cylinder, blanket cylinder, dampening
system, and inking system. Secured around the
plate cylinder is a planographic printing plate upon
which is imposed an image defined by a gradation
of oleophilic dots and a hydrophilic background,
the intensity of the image being directly propor-
tional to the concentration of such dots.

The function of the dampening system is to
thoroughly moisten only the background of the
plate with a substantially aqueous solution. Grease-
based ink 1s applied to the plate and adheres only
to the oleophilic dots to create an inked image
which is transferred to an adjacent blanket cylinder
and subsequently to the paper to be printed. Prior
to the invention disclosed in said US Patent No.
4,455,938, the most common dampening devices
used in offset lithographic presses were either of
the type disclosed in U.S. Patent No. 4,088,074
issued 9 May 1978, or of the oscillating ductor
roller type which has been used in this art for many
years.

The dampening system is a critical element of
the press. If the quantity and application of the
dampening solution is not precise, the solution and
ink will incorrectly coat the respective hydrophilic
and oleophilic areas, and the finally printed image
will be distorted. Conventional ductor roller damp-
ening systems control the amount of solution trans-
ferred to the form roller, which contacts the piate
cylinder, by adjusting the rate of oscillations of the
ductor roller which reciprocates back and forth
from a solution reservoir to the train of dampening
rollers. The amount of solution which is then ac-
tually transferred to the plate is controlled by ad-
justing the pressure between the form roller and
the plate cylinder. Excess solution is nipped be-
tween the form roller and the plate cylinder and
accumulates on the form roller. This excess solu-
tion must eventually be reduced by decreasing the
number of oscillations of the ductor roiler, or it will
accumulate enough to result in over-moistening of
the printing plate. This is accomplished by the
dampening apparatus of US Patent 4,455,938, and
as a resuit it has enjoyed considerable success as
a replacement or retrofit dampener for a number of
small printing presses marketed by various com-
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panies. Depending upon the existing press struc-
ture, the dampener may take various configurations
so as to adapt to and receive its drive from such
presses.

Summary of the Invention

The present invention is a dampening appara-
tus for offset lithographic printing presses which
incorporates the novel features and arrangements
of the dampening apparatus disciosed in US Patent
4,455,938 namely, a form roiler supported parallel
and tangent to the plate cylinder, a metering roller
supported parallel and tangent to the form roller
and pressed into contact therewith, a reservoir of
dampening solution for the metering roller, prefer-
ably lying above and between the form and meter-
ing rollers, and a means for regularly supplying
solution to the reservoir to maintain the reservoir
level.

The form roller surface moves at a speed
which maiches the speed of the plate cylinder
surface (and thus the speed of the plate) and also
maiches the surface speed of the metering roller.
In the original design this is accomplished by gear-
ing the plate cylinder and form roiler together, and
preferably but not necessarily also gear driving the
metering roller. As described in the US patent, by
means of such dampening apparatus an excessive
amount of dampening solution is always in contact
with the form roller. The amount of solution actually
applied is controlled by adjusting the pressure be-
tween the form and metering rollers and betwsen
the form roller and the plate cylinder. Excess mois-
ture which is retained on the form roller then is
continuously returned directly to the reservoir, thus
the solution does accumulate and eventually over-
dampen the plate.

The form roller has a surface which is com-
pressible and ink receptive, and the metering roller
has a surface which is much more rigid than the
form roller and which is also ink receptive. In
operation no attempt is made to prevent or mini-
mize the transfer of ink from the inked plate onto
the dampening form roller and metering roller. In-
stead, contrary to the accepted practice, no effort
is made to avoid such ink transfer into the damp-
ener, and upon commencing a printing operation
the liquid in the reservoir quickly becomes an
emulsion of ink and dampening solution.

In the improvement of the present invention, to
simplify and make easy retrofitting the dampening
apparatus into existing lithographic presses, the
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metering roller and the plate cylinder are mechani-
cally driven directly by the press gear drive sys-
tem, and the form roller is driven from frictional
contact with both the plate cylinder and the meter-
ing roller. Thus, the surface velocities of the meter-
ing and form rollers and a piate on the plate
cylinder are equilibrated.

The form roller is mounted such that its axis of
rotation can be moved paralle! to a tangent to the
plate cylinder surface, while keeping a parallel rela-
tion with the axis of rotation of the piate cylinder
and the metering roller. This allows a change in the
pressure at the form roller metering roller nip
without affecting the pressure of the form roller
against the plate. Also, this adjustment can be
made so as to increase the pressure at the form
roller metering roller nip with increase in press
speed. for controlling any tendency to transfer ex-
cess dampening solution at such higher speeds.

It is, therefore, the primary object of the
present invention to provide an improvement in the
prior art dampening apparatus for offset printing
presses incorporating the aforementioned features;
to simplify the gearing system over that of the prior
art; to provide an improved gearing system for
retrofit into offset lithographic printing presses; to
provide a system whereby the pressure of the
dampening form roller against the plate can be set
to a desired value, and wherein pressure between
the form and metering rollers can be increased at
higher press speed without changing the form roller
to plate pressure.

Other objects and advantages of the present
invention will be obvious to persons skilled in the
art in view of the following detailed description.

Brief Description of the Drawings

FIG. 1 is a schematic view of the existing
dampening apparatus showing the form roller posi-
tively gear driven from the plate cylinder, and the
metering roller being driven from frictional contact
with the form roller, as explained in US Patent
4,455,938;

FIG. 2 is a schematic view similar to FIG. 1,
showing the present invention in which the meter-
ing roller and the plate cylinder are gear driven by
the press gear drive system, and the form roller is
driven due to its the frictional contact with both the
plate cylinder and the metering roller;

FIG. 3 is a foreshortened top view of a
retrofit type dampener constructed according to the
invention;

FIG. 4 is a perspective exploded view of the
dampener, illustrating the adjustment of metering
roller . form roller pressure; and

10

15

20

25

30

35

40

45

50

55

FIG. 5 is a side elevation view showing a
dampener frame member, illustrating the adjust-
ment of the metering roller / form roller pressure,
and the adjustment of the form roiler ’ plate cyl-
inder pressure.

Description of the Preférred Embodiment

FIG. 1 shows the existing dampening appara-
tus, which is disclosed in U.S. Patent No. 4,455,938
and incorporated herein by reference. As shown a
plate cylinder 10a has a dampening form roller 20a
pressed against it, and a metering roller 22a is
pressed against the form roller, providing a nip in
which the upper part forms a reservoir 26 for
dampening solution. The form roller 20a is posi-
tively gear driven from plate cylinder 10a, and
metering roller 22a is frictionally driven from the
form roller 20a due to the pressure contact there-
between. Alternately, metering roller 22a can be
gear driven from form roller 20a.

As schown in FIG. 2 the improvement of the
present invention has the plate cylinder 10b and
the metering roller 22b mechanically driven by the
existing gear drive system of the press. It is neces-
sary only to add gears as appropriate to transfer
the drive to the metering roller, since the plate
cylinder is already gear driven. The form roller 20b
is driven from frictional contact with plate cylinder
10b and metering roller 22b, since the form roller is
positively pressed against both of them, particularly
against the metering roller 22b.

It should be apparent that in the drive arrange-
ment of this system the same dampening function
is retained as the dampening system disclosed in
U.S.. Patent No. 4,455,938, but in certain cases is
more readily adaptable for retrofitting into existing
offset lithographic printing presses. The ends of the
reservoir above the form roller / metering roller nip
are provided by seals 25 (FIG. 3) which engage the
radial ends of the form roller 20b and the periph-
eral ends of the metering roller 22b, in the same
manner as described in detail in U.S. Patent No.
4,455,938.

Referring to FIG. 3, a pair of support brackets
30 and 32 are fastened (as by bolts) to the side
frame members 34 of the press. Gear 36 repre-
sents a final gear in a train driven from the press
drive. In particular gear 36 meshes with an idle
gear 35 which in turn meshes with a drive gear 11
for driving the plate cylinder 10b. Rotary power can
be taken from gear 36 to the metering roller 22b
for rotating said metering roller at an appropriate
speed with respect to said plate cylinder 10b, e.g.
at a 1:1 surface speed or with a "built in" slip, if
desired. Brackets 30 and 32 support roller bearings
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38 which in turn receive the extended ends of the
shaft 40 of metering roller 22b. A snap ring 42 is
fitted to one end of shaft 40, outboard of bearing
38 in bracket 30, to locate the dampening unit
laterally in brackets 30, 32.

As shown in FIGS. 4 and 5, the structure of the
dampener apparatus itself includes side frame
members 44 connected by cross rods 46, which
are pinned or otherwise fastened at their ends to
frame members 44. Those frame members include
bearings 48 receiving the metering roller shaft 40,
and elongated slots 50 which receive blocks 52
that can slide in the slots 50 in a direction gen-
erally tangential to form roller 20b. Each block 52
includes a roller bearing 54 which receives an end
of the form roller shaft 58, supporting the form
roller 20b parallel to and in contact with the meter-
ing roller 22b. Thus, as can be perceived from
FIGS. 4 and 5. the dampener apparatus itself is
rotatable about the centerline of metering roller
shaft 40. By pivoting the dampening apparatus
about said centerline the pressure contact between
the form roller 20b and the plate cylinder 10b can
be adjusted as will be described below in further
details.

Extending from blocks 52, through guide bores
58 in the dampener frame members, are adjust-
ment or control rods 60 which are formed with a
number of gear teeth to provide a short rack 62. A
shaft 64, having small gears 66 thereon, extends
between the dampener frame members 44 and is
rotatable by a handle 67 pinned to shaft 64, to
move control rods 60 in unison, thereby to move
the form roller 20b toward and away from the
metering roller 22b to adjust the pressure at their
nip 68. The region above that nip functions (as is
known) as the reservoir 26 for dampening solution.
Due to the arrangement of the slots at a tangent 69
to the plate cylinder 10b such adjustment of the
metering.form roller pressure does not affect the
pressure of the form roiler 20b against the plate
cylinder 10b. Furthermore, since the seals 25 en-
gage the radial ends of the form roller 20b, adjust-
ing motion of that roller as just described does not
affect the sealing action. .

It has been noted that after the dampener has
been adjusted at slow press speeds (e.g. below
350 rev.min.) to obtain the proper application of
dampening solution, a substantial increase in press
speed (e.g. to 1000 rev./min. or more) can result in
excess dampening of the plate. The above-de-
scribed adjustment feature is therefore also useful
to provide pre-set increase in form roller / metering
roller nip pressure. This may be accomplished
manually by setting the handle to a predetermined
position, or by a suitable form of manually or
automatically actuated mechanism (not shown)
which will rotate shaft 64 appropriately to increase
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this nip pressure to the level desired.

The pressure of the form roller 20b against the
plate on cylinder 10b is achieved by cams 70,
fixed to a cross-shaft 72, pressing on a wear plate
or follower 74 at the top of each frame member 44.
Movement of this mechanism (which is per se
known) pre-sets the position of the dampener
frame, so as to exert a predetermined pressure of
the form rolier 20b against a plate on plate cylinder
10b.

As a summary a preferred embodiment of a
dampening apparatus according to the invention
comprises a roller system having at least a meter-
ing roller 22b and a form roller 20b. A nip between
these rollers is closed by seals at the roller ends
thereby providing a reservoir 26 for a dampening
solution. The metering roller 22b is positively
driven from the plate cylinder 10b and the form
roller 20b is driven by frictional contact with either
of the metering roller and the plate cylinder. The
nip pressure between the form and metering rollers
20b, 22b can be adjusted by shifting the axle of the
form roller 20b, and the whole apparatus is rotat-
able about the axle of the metering roller 22b for
adjusting the nip pressure between the form roller
20b and the plate cylinder 10b.

While the forms of apparatus herein described
constitute a preferred embodiment of this invention,
it is to be understood that the: invention is not
limited to these precise forms of apparatus, and
that changes may be made therein without depart-
ing from the scope of the invention which is de-
fined in the appended claims.

Claims

1. A dampener for an offset lithographic print-
ing press having a plate cylinder on which a lithog-
raphic plate can be mounted, said dampener com-
prising:

a frame adapted for mounting on the press adja-
cent the plate cylinder (10b);

a form roller (20b) rotatably supported in said
frame for contact with a plate on the plate cylinder;
a metering roller (22b) rotatably supported in said
frame in pressure contact with said form roller and
on the opposite side thereof from the plate cylinder
and forming with said form roller a reservoir (26)
for a dampening solution;

said form rolier and said metering roller having ink
receptive surfaces and the surface of said metering
roller being substantially less resilient than the sur-
face of said form roller;

means (70-74) for urging said form roller into con-
tact with a plate on the plate cylinder;

means (50-66) urging said metering roller and said
form roller into pressure contact with each other;
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and

means providing a supply of dampening solution to
said reservoir (26) whereby solution in said reser-
voir is continually mixed with ink picked up from
the plate by the action of the metering and form
rollers and the resulting emulsion of solution and
ink is applied to the plate by said form rolier;
characterized by

means (11,35,36) for positively driving said meter-
ing roller (22b) from the plate cylinder drive means,
and

said form roller (20b) being driven from frictional
contact with said plate cylinder and said metering
roller.

2. A dampener for an offset press as defined in
claim 1, further comprising:

a shaft (40) supporting said metering roller {22b);
bearing means supporting said metering roller in
said frame with portions of said shaft extending
outwardly from said frame;

a pair of mounting brackets (30.32) adapted for
attachment to frame members (34) of the press;

a bearing in each of said brackets receiving an end
of said shaft to provide a mounting for said frame
coincident with the axis of said shaft.

3. A dampener for an offset press as defined in
claim 1 or 2, further comprising:
slots (50) formed in said frame arranged parallel to
a tangent to said plate cylinder (10b); . |
blocks (52) slidably mounted in said slots;
bearing in said blocks receiving the end of said
form roller (20b);
bearings supported in said frame and receiving
ends of said metering rolier (22b) in spaced rela-
tion to said slots;
control rods (60) attached to said blocks; and
said means for urging said metering roller and said
form roller into pressure contact including means
(57,62,64,66) acting on said control rods to move
said blocks in a direction to move the axis of said
form roller toward and away from the axis of said
metering roller.

4. A dampener for an offset lithographic print-
ing press having a plate cylinder on which a lithog-
raphic plate can be mounted, said dampener com-
prising:

a frame adapted for mounting on the press adja-
cent the plate clyinder (10b);

a form roller (20b) rotatably supported in said
frame for contact with a plate on the plate cylinder;
a metering roller (22b) rotatably supported in said
frame for contact with said form roller and on the
opposite side thereof from the plate cylinder and
forming with said form roller a nip, the regions of
said metering roller and form roller above such nip
providing a reservoir (26) for a dampening solution;
means (50-66) urging said form roller into pressure
contact with said metering roller;

15

20

25

30

35

40

45

50

56

said form roller and said metering roller having ink
receptive surfaces and the surface of said metering
roller being substantially less resilient than the sur-
face of said form roller;

means (70-74) for urging said form roller into con-
tact with a plate on the plate cylinder; and

means providing a supply of dampening solution to
said reservoir whereby solution in said reservoir is
continually mixed with ink carried from the plate by
said form roller and the resulting emulsion of solu-
tion and ink is applied to the plate by said form
roller;

characterized by

drive means (11,35,36) rotatably connected to the
plate cylinder (10b) and to said metering roller
(22b),

in which said form roller (20b) being driven from
frictional contact with the plate cylinder and said
metering roller,

said form roller and said metering rolier rotating in
opposite directions at substantially the same sur-
face speed such that the contacting portions there-
of move downwardly through the nip and said form
roller carries a mixture of ink and dampening solu-
tion from said nip onto a plate on the plate cylinder
at the same surface speed as the plate.

5. A dampener for an offset press as defined in
claim 4 wherein said metering roller (22b) has shaft
ends extending from its opposite ends;
bearing means supporting said shaft ends in said
frame with portions of said shaft ends extending
outwardly from said frame;

a pair of mounting brackets (30,32) adapted for
attachment to frame members (34) of the press;

a bearing in each of said brackets receiving one of
said shaft ends providing a mounting for said frame
coincident with the axis of said shaft and about
which said frame can rotate to move the surface of
said form roller toward and away from the plate
cylinder.

8. A dampener for an offset press as defined in
claim 4 or 5, further comprising:
slots (50) formed in said frame arranged parallel to
a tangent to the plate cylinder (10b);
blocks ((52) slidably mounted in said slots;
bearings in said blocks receiving the ends of said
form roller (20b);
bearings supported in said frame and receiving
ends of said metering roller (22b) in spaced rela-
tion to said slots;
said means for urging said metering roller and said
form roller into pressure contact including means
(57.62,64,66) acting on said blocks to move the
axis of said form roller toward and away from the
axis of said metering roller, while maintaining the
pressure of the form roller against a plate on the
plate cylinder.
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